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I. Claims Directed to a Single Invention 

It is believed that the claims pending in this application after entry of the January 
5, 2004 Preliminary Amendment are directed to a single invention. The present 
application includes one independent claim (claim 20). Claims 21-40 depend from claim 
20. 

Claim 20 is directed to a method of treating depression in a patient who failed to 
respond to initial treatment with a selective serotonin reuptake inhibitor other than 
esccitalopram by administering to the patient a pharmaceutically effective amount of 
escitalopram or a pharmaceutically acceptable salt thereof. 

If the Examiner determines that all pending claims are not directed to a single 
invention, applicants will make an election without traverse as a prerequisite to the grant 
of special status. 

II. Pre-Exami nation Search 

A pre-examination search was made in International Class A 61 K 31/343 by the 
Swedish Patent Office, as the International Searching Authority for the International 
counterpart (PCT Application No. PCT/DK02/00281 ) to this application during the 
International phase. The International Searching Authority conducted a search of all 19 
claims in the International counterpart to the present application (International 
Publication No. WO 02/087566, Exhibit 1). Claim 9 of International Publication No. WO 
02/087566 is directed to the use of a composition containing escitalopram (with less 
than 3% w/w of R-citalopram) for the treatment of patients with major depression who 
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have failed to respond to initial treatment with a conventional selective serotonin 
reuptake inhibitor (SSRI). 

The International Search Report, and the two documents cited therein are 
attached as Exhibit 2-4, respectively. Below is a discussion of the references cited in 
the International Search Report, demonstrating how the claimed invention is patentable 
over each of the references. 

III. Discussion of References 

A. EP 347066 A1 ("EP '066") (Exhibit 3) 

The U.S. counterpart to EP 347066 A1 is U.S. Patent No. Re. 34,712, which is a 
reissue of U.S. Patent No. 4,593,590. 

EP '066 discloses the (+)-enantiomer of citalopram, and its use as an anti- 
depressant. See abstract. 

EP '066 is completely silent with respect to the use of the (S)-(+)-isomer of 
citalopram (i.e., escitalopram), or a salt thereof, to treat patients with depression who 
have failed to respond to initial treatment with a selective serotonin reuptake inhibitor 
(SSRI) other than escitalopram. 

Therefore, EP '066 does not disclose or suggest the method recited in the 
pending claims. Accordingly, claims 20-40 are patentable over EP '066. 



B. WO 01/03694 ("WO '694") (Exhibit 4) 

WO '694 is directed to the use of escitalopram, and its salts, in the treatment of 
neurotic disorders, such as generalized anxiety disorder, social anxiety disorder, post 
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traumatic stress disorder, obsessive compulsive disorder, and panic attacks. See 
abstract. 

WO '694 does not disclose or suggest the use of escitalopram to treat patients 
with depression who have failed to respond to initial treatment with an SSRI other than 
escitalopram. 

Claims 20-40 are therefore patentable over WO '694. 

III. Conclusion 

In view of the foregoing, the PTO is requested to make this application special 
and to accelerate examination pursuant to 37 C.F.R. § 1.102(d) and M.P.E.P. 
§708.02(VIII). 

Favorable action is earnestly solicited. 



Respectfully submitted, 




Jay P/Lessler / 
Registration No. 41,151 
Attorney for Applicants 
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0O (54) Title: THE USE OF ENANTIOMERIC PURE ESCITALOPRAM 

^ ( 57 ) Abstract: The present invention relates to the use of enantiomeric pure escitalopram and/or of low dose medicaments thereof 
for the improved treatment of depression, in particular major depression disorder, neurotic disorders, acute stress disorder, eating 
^ disorders such as bulimia, anorexia and obesity, phobias, dysthymia, pre-menstrual syndrome, cognitive disorders, impulse control 
^ disorders, attention deficit hyperactivity disorder or drug abuse. The medicaments may also be used in the treatment of major de- 
^ pression disorder in "treatment resilanl" patients. 
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The use of enantiomeric pure escitalopram 

The present invention relates to the use of enantiomeric pure escitalopram (INN-name) 
which is the S-enantiomer of the well-known antidepresssant drug citalopram, i.e. (S)-l-[3- 
5 (dimethylamino)propyl]-l -(4-fluorophenyl)- 1 3 3-dihydro-5-isobenzofurancarbonitrile, or a 
pharmaceutical^ acceptable salt thereof for the preparation of medicaments, in particular 
medicaments for the treatment of major depression disorder. 

10 Background of the Invention 

Selective serotonin reuptake inhibitors (hereinafter called SSRIs) such as citalopram have 
become first-choice therapeutics in the treatment of depression, certain forms of anxiety and 
social phobias, because they are effective, well-tolerated and have a favourable safety 
15 profile compared to the classic tricyclic antidepressants. 

However, clinical studies on depression and anxiety disorders indicate that non-response or 
resistance to SSRIs, i.e. where at least a 40-60% reduction in symptoms has not been achieved 
during the first 6 weeks of treatment, is substantial, namely up to 30%. 

20 

Moreover, there is the delay in therapeutic effect of SSRIs. Sometimes symptoms even 
worsen during the first weeks of treatment. Even in responders to SSRIs, several weeks of 
treatment are necessary to achieve a relief in symptoms. 

25 In addition, sexual dysfunction is a side-effect common to all SSRIs. 

Without addressing these problems, real progress in the pharmacotherapy of depression and 
anxiety disorders is not likely to happen. 

30 Escitalopram is the S-enantiomer of the well-known antidepressant drug citalopram and has 
the following structure: 



CONFIRMATION COPY 
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Formula I 

Escitalopram and a method for its preparation are disclosed in US Patent No 4,943,590. The 
stereo selectivity of citalopram, i.e. the 5-HT-reuptake inhibition in the S-enantiomer, and 
accordingly, its potential antidepressant effect of said enantiomer is also disclosed. It 
appears that substantially all the 5-HT-reuptake inhibiting effect and accordingly the 
antidepressant effect is in the S-enantiomer. In view of the stereo-selectivity, escitalopram is 
expected to be two times as potent as the racemate in the treatment depression. 



10 WO 1 03694 Al relates to the use of escitalopram in the treatment of neurotic disorders, 
including anxiety states and panic attacks. 



It has now, surprisingly, been found that the presence of R-citalopram has a negative impact 
on the effect of escitalopram and escitalopram has been found in pharmacological and 

15 clinical studies to be substantially more than two times as potent as the racemate. 

Furthermore, escitalopram has been found to show a faster onset of action in animal models 
and clinical studies than the racemate and other SSRIs and to give a more full response in 
various animal models. Finally, clinical studies have indicated that escitalopram may be an 
effective medicament in the treatment of depression in patients that do not respond to 

20 conventional SSRIs. 

The mechanism behind the surprising negative impact of the R-enantiomer on the effect of 
the S-enantiomer is not known. One possible explanation could be that the R-enantiomer 
may have a negative influence on the transport of the S-enantiomer over the blood brain 
25 barrier. Alternatively, R-citalopram may convey local feed-back inhibition of 5-HT release 
or the R-enantiomer may modulate the effect of the S-enantiomer. 
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Description of the invention 

Accordingly, the present invention thus relates to the use of escitalopram in low doses 
and/or comprising less than 3 % w/w of R-citalopram for the preparation of a 
5 pharmaceutical composition. 

In a further aspect, the invention relates to a pharmaceutical composition characterised in 
that it comprises escitalopram with less than 3 % w/w of R-citalopram as an active 
ingredient. 

10 

In yet another aspect, the invention relates to the use of escitalopram for the treatment of 
major depression disorder characterised in that it is used in a daily dose of less than 10 mg 
of escitalopram. 

15 As mentioned above, the present invention is based on the finding that R-citalopram has a 
negative impact on the effect on escitalopram. This may be shown in functional in-vivo 
pharmacological models and studies of 5-HT-reuptake effect and or in behaviour models, 
for example depression models. 

20 Escitalopram has also been found to give a significant improvement compared to the double 
amount of citalopram-racemate and/or to give a more full response. So, it has been found in 
fixed dose studies that escitalopram in a dose of 10 mg has at least same effect as citalopram 
in a dose of 40 mg as determined by the MADRS rating scale and Clinical Global 
Impression (severity as well as improvement). 

25 

Escitalopram has also been found in animal models to give a faster response than 
citalopram-racemate. This has i.a. been found in the Chronic Mild Stress model (Willner P., 
Psychopharmachology 1997, 134, 319-329). This effect has been confirmed in an 8-week, 
double-blind, randomised, placebo-controlled, flexible-dose study that compared 
30 escitalopram and citalopram to placebo in primary care patients with major depression 
disorder. The patients received 10 mg escitalopram (155 patients), 20 mg citalopram (160 
patients) and placebo (154 patients). Escitalopram showed effects after one week whereas 
citalopram did not show significant effect. 
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All these effects are very surprising in view of the prior art suggesting that the R-enantiomer 
does not influence the effect of the S-enantiomer and, accordingly that escitalopram should 
only be twice as potent as the racemate. 

5 As a further advantage, the fact that escitalopram is effective in lower doses suggests that 
effective treatment with less side effects may be obtained, in particular, a reduced amount of 
serotonin reuptake inhibitor may reduce the risk of SSRI-induced sexual dysfunction and 
sleep disturbances. 

10 Detailed description of the invention 

The escitalopram is preferably used as an oxalate salt, preferably a crystalline oxalate salt. 

Furthermore, in the escitalopram used, R-citalopram is preferably not present in an amount 
15 exceeding 2% w/w, most preferably 1 % w/w. The percentage of R-citalopram is throughout 
the description given as w/w % compared to the amount of escitalopram present. 

The pharmaceutical composition of the invention is preferably for the treatment of 
depression, in particular major depression disorder, neurotic disorders, acute stress disorder, 
20 eating disorders such as bulimia, anorexia and obesity, phobias, dysthymia, premenstrual 
syndrome, cognitive disorders, impulse control disorders, attention deficit hyperactivity 
disorder or drug abuse. 

Throughout this specification and claims the term "neurotic disorders" is used to designate a 
25 group of mental disorders, including anxiety states, in particular generalised anxiety 
disorder and social anxiety disorder, post traumatic stress disorder, obsessive compulsive 
disorder and panic attacks. 

The terms "generalised anxiety disorder", "social anxiety disorder", "post traumatic stress 
30 disorder" and "obsessive compulsive disorder" are as defined in DSM IV. 
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The phrase "panic attacks" contemplates treatment of any disease, which is associated with 
panic attacks including panic disorder, specific phobias, social phobia and agoraphobia in 
which panic attacks occur. These disorders are further defined in the DSM IV. 

5 The phrase "treatment of panic disorder" means a reduction in the number or prevention of 
attacks and/or relief of the severity of the attacks. Similarly, the treatment of generalised 
anxiety disorder, social anxiety disorder, post traumatic stress disorder and obsessive 
compulsive disorder include the treatment or prevention of these diseases, or the relief of 
the symptoms thereof. 

10 

Based on the pharmacological and clinical studies, preferred indications are major 
depression disorder and obsessive compulsive disorder. 

Other preferred uses are treatment of neurotic disorders. 

15 

In particular, the composition may be useful for treatment of patients who have failed to 
respond to initial treatment with a conventional SSRI, in particular patients with major 
depression disorder who have failed to respond to initial treatment with a conventional 
SSRI. Such treatment resistant patients may in particular be defined a patients who do not 

20 achieve an alleviation in symptoms of 40-60% by treatment with citalopram or other 

marketed SSRIs. Further definitions are given in Kornstein SC and Schneider RK , Clinical 
features of treatment-resistant depression J Clin Psychiatr 2001, 62, Suppl 16, 18-25; 
Sackeim HA, The definition and meaning of treatment-resistant depression, J. Clin 
Psychiatr 2001, 62 Suppl 16, 10-17; and Nierenber AA and DeCecco LM, Definitions of 

25 antidepressant treatment response, remission, non-response, partial response, and other 
relevant outcomes: A focus on treatment-resistant depression J Clin Psychiatr 2001, 62 
Suppl 16, 5-9. 

The pharmaceutical composition according to the invention may comprise escitalopram in a 
30 unit dose preparation containing 2.5 to 20 mg escitalopram. 

In view of the potent effect of the escitalopram used according to the invention, it may be 
effective in low doses, i.e. daily doses lower than 10 mg escitalopram, for example 7.5 mg 
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or lower, such as 7.5 or 5 mg pr day. 

The pharmaceutical composition according to the invention is preferably an oral 
formulation, preferably a tablet. 

5 

Thus, tablets may be prepared by mixing the active ingredient with ordinary adjuvants 
and/or diluents and subsequently compressing the mixture in a conventional tabletting 
machine. Examples of adjuvants or diluents comprise: corn starch, potato starch, talcum, 
magnesium stearate, gelatine, lactose, gums, and the like. Any other adjuvants or additives 
10 usually used for such purposes such as colourings, flavourings, preservatives etc. may be 
used provided that they are compatible with the active ingredients. 



Solutions for injections may be prepared by dissolving the active ingredient and possible 
additives in a part of the solvent for injection, preferably sterile water, adjusting the solution 
15 to desired volume, sterilisation of the solution and filling in suitable ampules or vials. Any 
suitable additive conventionally used in the art may be added, such as tonicity agents, 
preservatives, antioxidants, etc. 

Clinical Study 

20 

A total of 471 patients were randomised into the study. The all-patient-treated set comprised 
469 patients and Ihefall-analysis set comprised 468 patients. In the fall-analysis set there were 
155 patients in the escitalopram group, 159 patients in the citalopram group, and 154 patients 
in the plaicebo group. 

25 

There was an approximately 3 to 1 ratio of women to mfen in each treatment group, and almost 
all patients were Caucasian. The mean age was 43 years (SD 1 1). At baseline, the mean 
MADRS total score was approximately 29 for the treatment group, which signifies moderate to 
severely ill patients. 

30 

The efficacy analysis of the adjusted mean change in MADRS total score showed a 
significantly superior therapeutic effect for escitalopram versus placebo from Week 1 
(p=0.023) to Week 4(p=0.002) ) (observed cases). At Week 4, the adjusted mean change in 
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MADRS total score (last observation carried forward) for escitalopram versus placebo was 2.7 
points >(p=0.002) compared to a statistically insignificant change of 1.5 points for citalopram 
versus placebo. 

5 Escitalopram was significantly superior to placebo both on the CGI improvement and severity 
subscale from Week 1 (p<0.05)(observed cases) onwards, while citalopram was not 
statistically different from placebo during the 4-week period. At Week 4 (last observation 
carried forward), escitalopram was statistically significantly superior to placebo while there 
was no statistically significant difference between citalopram versus placebo. 
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CLAIMS 

1. Use of escitalopram comprising less than 3% w/w of R-citalopram for the 
preparation of a pharmaceutical composition, 

5 

2. The use according to claim 1, characterised in that escitalopram is used as an oxalate 
salt, preferably a crystalline oxalate salt. 

3. The use according to claim 1 or 2, characterised in that escitalopram comprising not 
10 more than 2% w/w R-citalopram is used. 

4. The use according to claim 3, characterised in that escitalopram comprising not more 
than 1% w/w. 

15 5. The use according to any of Claims 1-4, characterised in that the pharmaceutical 
composition is for treatment of depression, in particular major depression disorder, 
neurotic disorders, acute stress disorder, eating disorders such as bulimia, anorexia 
and obesity, phobias, dysthymia, pre-menstrual syndrome, cognitive disorders, 
impulse control disorders, attention deficit hyperactivity disorder or drug abuse. 

20 

6. The use according to Claim 5, characterised in that the pharmaceutical composition 
is for treatment of major depression disorder. 

7. The use according to Claim 5, characterised in that the medicament is for treatment 
25 of a neurotic disorder. 

8. The use according to any of Claims 5 to 7, characterised in that the pharmaceutical 
composition is for treatment of patients who have failed to respond to initial 
treatment with a conventional SSRI. 

30 

9. The use according to Claims 8, characterised in that the pharmaceutical composition 
is for treatment of patients with major depression disorder who have failed to 
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respond to initial treatment with a conventional SSRI. 
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10. Pharmaceutical composition, characterised in that it comprises escitalopram with 
less than 3% w/w of R-citalopram as an active ingredient. 

11. Pharmaceutical composition of claim 10, characterised in that it comprises 
escitalopram with not more than 2% w/w of R-citalopram as an active ingredient. 

12. Pharmaceutical composition according to claim 1 1, characterised in that it comprises 
escitalopram with not more than 1% w/w. 

13. Pharmaceutical composition according to any of claims 10 to 12, characterised in 
that it is a unit dose preparation containing 2.5 to 20 mg escitalopram. 

14. Pharmaceutical composition according to claim 13, characterised in that it is a unit 
dose preparation containing not more than 10 mg escitalopram. 

15. Pharmaceutical composition according to claim 14, characterised in that it is a unit 
dose preparation containing not more than 7.5 mg escitalopram, preferably 5.0 mg. 

16. Pharmaceutical composition according to any of claims 10 to 15, characterised in 
that it is a oral formulation, preferably a tablet. 

17. Use of escitalopram for the treatment of major depression disorder characterised in 
that it is used in a daily dose of less than 10 mg of escitalopram. 

18. Use of escitalopram for the treatment of major depression disorder characterised in 
that it is used in a daily dose of 7.5 mg or less of escitalopram. 

19. Use of escitalopram for the treatment of major depression disorder characterised in 
that it is used in a daily dose of 5.0 mg of escitalopram. 
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©. New enantiomers and their isolation. 



© The novel ( + )-enantiomer of l-(3-dimethylarninopropyl)-1-(4'-fluorophenyl)-1,3-dihydroisobenzofuran-5-car- 
bonitrile as well as acid addition salts thereof are described as valuable antidepressants, geriatrics or in the 
treatment of obesity and alcoholism. 

Novel intermediates and a method for the preparation of the ( + )-enentiomer as well as the racemic mixture 
are described. 
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NEW ENANTIOMERS AND THEIR ISOLATION 



The present invention relates to the two novel enantiomers of the antidepressant drug 1-{3- 
dimethylaminopropyl)-l-(4-fluorophenyl)-1,3-dihydroisoben2ofuran-5-carbonitriIe (citalopram) of the follow- 
ing formula I: 



and to the use of these enantiomers as antidepressant compounds as well as the possible use as geriatrics 
or in the cure of obesity or alcoholism. 

This invention also includes pharmaceutical^ acceptable salts of the enantiomers of compound I 
formed with non-toxic organic or inorganic acids. Such salts are easily prepared by methods known to the 
art. The base is reacted with either the calculated amount of organic or inorganic acid in an aqueous 
miscible solvent, such as acetone or ethanol, with isolation of the salt by concentration and cooling or an 
excess of the acid in aqueous immiscible solvent, such as ethyl ether, ethyl acetate or dichloromethane, 
with the desired salt separating directly. Exemplary of such organic salt are those with maleic, fumaric, 
benzoic, ascorbic, pamoic, succinic, oxalic, salicylic, methanesulfonic, ethanedisulfonic, acetic, propionic, 
tartaric, citric, gluconic, lactic, malic, mandeiic, cinnamic, citraconic, aspartic, stearic, palmitic, itaconic, 
glycolic. p-amino-benzoic, glutamic, benzene sulfonic and theophylline acetic acid, as well as the 8- 
halotheophyllines, for example 8-bromotheophyiline. 

Exemplary of such inorganic salts are those with hydrochloric, hydrobromic, sulfuric, sulfamic, phos- 
phoric and nitric acids. Of course, these salts may also be prepared by the conventional method of double 
decomposition of appropriate salts, which is well-known to the art. 

Furthermore it was found that non-hygroscopic acid addition salts might be obtained by conventional 
freeze drying techniques from water solutions of appropriate salts of the above mentioned kinds. 

The invention is also concerned with a method to resolve the racemate of I into the individual isomers. 

Citalopram. which has been disclosed in eg. US Patent No. 4,136.193, has proven to be an efficient 
antidepressant compound in man (Ref.: A. Gravem et al., Acta psychiat. Scand., No. 75, p. 478-486 (1987)- 
.All work in the development of this compound has been made with the racemate. Citalopram has been 
shown pharmacologically to be a very selective inhibitor of 5-HT reuptake. Previous attempts to crystallize 
diastereomeric salts of citalopram enantiomers have failed. 

Surprisingly, it has now proven possible to resolve the intermediate 4-(4-dimethylamino)-1-(4 - 
fluorophenyl)-1-(hydroxybutyl)-3-(hydroxymethyl)benzonitrile, II, into its enantiomers and finally in a 
stereoselective way to convert these enantiomers to the corresponding citalopram enantiomers. Likewise, 
monoesters of II formed by optically active carboxylic acids could be separated into the corresponding 
diastereomers and subsequently converted directly into citalopram enantiomers in a stereoselective ring- 
closure reaction. The intermediate diol, II, has been disclosed in eg. US Patent No. 4,650,884 as a racemic 
mixture. 
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II 



The enantiomers of the intermediate of formula II as well as monoesters fall likewise within the scope of 
the present invention. 

Furthermore, it was shown to our surprise that almost the entire 5-HT uptake inhibition resided in the 
( + )-citalopram enantiomer. 

The present invention also includes a new method of synthesizing I from the diol compound II by 
esterification of the primary alcohol group into a labile ester, which in the presence of a base undergoes 
spontaneous ringciosure to citalopram or, if enantiomerically pure II is esterified, the corresponding 
citalopram enantiomer is produced with fully conservation of stereoconfiguration. 

According to the invention, I! is reacted with: 
a) an enantiomerically pure acid derivative as an acid chloride, anhydride or labile ester as eg. 
examplified in reaction scheme I by ( + )- or (-)-a-methoxy-a-trifluoromethylphenylacetyl chloride. The 
reaction is preferably performed in an inert organic solvent as eg. toluene, dichtoromethane or 
tetrahydrofuran. A base (triethylamine, N.N-dimethylaniline, pyridin or the like) is added to neutralize 
liberated HCI. The diastereoisomers are subsequently separated by HPLC or fractional crystallization. The 
thus purified diastereoisomers are finally separately treated with strong base (eg. alkoxide) in an inert 
organic solvent as eg. toluene, tetrahydrofuran, or dimethoxyethane yielding the pure citalopram enan- 
tiomers respectively. The ringciosure reaction is preferably performed at relatively low temperatures {-20°C 
to room temperature). 
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REACTION SCHEME t 



70 



15 



20 



I « 

(+) Ph-C -C CI 
I 

0 CH 3 

2) IIPLC separation 



V CH 2 0ll 



cii 2 cm 2 cii 2 N(aij) z 




(+) and (-) 



f F 3 0 
Ph-C -C CI 



OCH, 



2) IIPLC scparucion 



25 



30 




0 OClf, 
II I 3 
C1U 0-C r _C -l»h 

cr 3 

ci! 2 cii z cii 2 n(oi 3 ) 2 




och- 



CH- 0-C — C -Ph 
CP, 

CH 2 CM 2 CH 2 N(CH 3 ) 2 



35 



K 0 • C - 01, 
I > 
□1., 



toluene 



■ft 

K 0 - C - CH.. 
CH, 



toluene 



40 




cn 2 cu 2 CH 2 n(cii 3 ) 2 




CM 2 CH 2 CH 2 N(CH 3 ) 2 



45 



50 



b) the enantiomers of an optically active acid successively affording the pure diastereomeric salts. 
Optically antipodes of tartaric acid, di-benzoyltartaric acid, di-(p-toloyl)tartaric acid, bisnaphthylphosphoric 
acid, 10-camphorsulphonic acid and the like are conveniently used. 

c) Stereoselective ringclosure of the pure enantiomers of II prepared as in b) is performed via a labile 
ester as eg. methansulfonyl, p-toluenesulfonyl, 10-camphorsulfonyl, trifluoroacetyl or trifluoromethansulfonyl 
with simultaneous addition of a base (triethylamine, dimethylaniline or pyridin) in an inert organic solvent at 
0°C. The ringclosure reaction is examplified in reaction scheme II: 
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REACTION SCHEME II 
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Resolution by method a) 

To 11 g of ( + )-1-methoxy-a-trifluoromethylacetic acid dissolved in 25 ml of chloroform were added 50 
ml of thionylchloride and a few drops of dimethylformamide. The reaction mixture was refluxed for 2 hours. 
Excess of thionylchloride was evaporated with toluene leaving the ( + )-a-methoxy-a-trifluoromethyiacetyl 
chloride as a liquid. This liquid diluted with 50 ml of dichloromethane was added dropwise to an ice cooled 
solution of 17 gr of 4-(4-dimethyiamino)-1-(4'-fluorophenyl)-1 -hydroxy butyl)-3-(hydroxymethyl)-benzonitrile, 
II, and 8 ml of triethylamine in 150 ml of dichloromethane. The reaction mixture was further stirred for 
another hour at room temperature, subsequently washed with brine, dried (MgSO*) and the solvent 
evaporated below 30°C in vacuo affording 29 gr of the ester as a diastereomeric mixture. By repeated 
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HPLC purification (eluted with ethyl acetate / tetrahydrofuran 9:1 containing 4% of triethylamine) and by 
collecting only the 5-10% initial substance in the main peak, 1.1 gr of enantiomerically pure compound was 
isolated. 

The substance thus isolated was dissolved in dry toluene (50 ml) and added to a suspension of 0.3 gr of 
5 potassium t-butoxide in 20 ml of toluene at 0°C. The toluene solution was washed^ with water, dried 
(MgSOd) and the solvent evaporated yielding 0.6 gr of ( + )-1 -(dimethylaminopropyl)-l -(4-fluorophenylH ,3- 
dihydroisobenzofuran-5-carbonitrile as an oil. [a] D = +11,81° (c = 1, CH 3 OH) (determined with a 
substance containing 10% w/w of methanol). The optical purity was determined by 'H NMR spectroscopy 
(CDCL 3 as solvent) (Bruker AC-250 MHz instrument) by addition of a 10:1 w/w surplus of the chiral reagent 
70 (-)-2,2,2-trifluoro-1-(9-anthryl)ethanol. Optical purity: 99.6%. 

In a totally analogous way the (-)-l -(3-dimethylaminopropyl)-1 -(4 -fluorophenyl)-1 ,3-di 
hydroisobenzofuran-5-carbonitrile was synthesized. [a] D = -12.34° (c = 1, CH3OH) (determined with a 
substance containing 10% w/w of methanol). Optical purity: 99.9%. 

75 

EXAMPLE 2 



Resolution by methods b) and c) 
20 — — 

To a solution of 85 gr of 4-(4-dimethylamino)-1-(4'-fluorophenyl)-1-(hydroxybutyl)-3-(hydroxymethyl)- 
benzonitrile, hydrobromide in 500 ml of water were added 200 ml of ice cooled 2 M NaOH solution and 500 
ml of ether. The mixture was stirred for 1/2 hour, the ether phase separated, dried (MgSO-O and the ether 
evaporated. The remaining oil was dissolved in 400 ml of 2-propanol at 40°C, and 40 gr of ( + )-di-p- 

25 toloyltartaric acid (as hydrate) were added under vigorous stirring. After a short while crystallization began. 
After 3 hours of stirring the precipitated salt was filtered off and dried yielding 29.2 gr (55.1%) of (-)-4-(4- 
dimethylamino^l^fluorophenyQ-l^hydroxybutyQ-a^hydroxymethyObenzonitrile, hemi ( + )-di-p-toloyltar- 
taric acid salt. MP: 134-135°C, [a] D = + 10.0° (c = 1 , CH3OH). The filtrate is used below. 
To an ice cooled solution of 14 gr of the (-)-isomer from above as a base in 300 ml of dry toluene were 

30 added 16 ml of triethylamine, and 3.6 ml of methansulfonyl chloride in 20 ml of dry toluene were added 
dropwise during 10 minutes. The reaction mixture was further stirred for 1/2 hour, washed with brine, dried 
(MgSO*) and the solvent evaporated. The title compound was purified by column chromatography affording 
8 g of ( + )-1 -(3-dimethylaminopropyl)-l -(4'-fluorophenyl)-1 ,3-dihydroisobenzofuran-5-carbonitrile. [a] 0 = 
+ 12.33° (c = 1,CH 3 OH). 

35 The oxalic acid salt of the ( + )-isomer crystallized from acetone. MP: 147-148°C, (a] D = +12.31° (c = 
1,CH 3 OH). 

The pamoic acid salt of the ( + )-isomer was prepared in the following manner: To 1.8 g of the base of 
the ( + )-isomer was added 2 g of pamoic acid in 25 ml of MeOH. The mixture was refluxed for an hour and 
subsequently colled to room temperature. The precipitate was filtered off yielding 3.0 g of the pamoic acid 
40 salt, MP: 264-266°C, [a] D = + 13.88°C (c = 1, dimethylformamide). 

A 2:1 addition compound of the ( + )-isomer with L( + )-tartaric acid was prepared in the following 
manner: 4 g of the ( + )-isomer;as base were dissolved in 100 ml of diethyl ether and extracted into 100 ml 
of water containing 0.8 g of L( + ^tartaric acid by stirring. The organic phase was separated and discarded. 
The waterphase was freeze-dried in vacuo (< 0.1 mm Hg) for 18 hours leaving 3.8 g of a white powder of 
45 the title compound. This addition compound was stable and not hygroscopic. 

In a corresponding manner as above via the ( + )-4-(4-dimethylamino)-l-(4 -fluorophenyl)-1- 
(hydroxybutyl)-3-(hydroxymethyl)benzonitrile, hemi (-)-di-(p-toloyl)tartaric acid salt ([a] D = -8.9° (c = 1, 
CH 3 OH) ) which was converted to the corresponding diol base ([a] 0 = +61.1° (c = 1, CH3OH) ) and finally 
ringclosure reaction yielded 10 gr of (-)-1-(d-dimethylaminopropyl)-1-(4 -fluorophenyl)-1,3- 
50 dihydroisobenzofuran-5-carbonitrile. [a] 0 = -12.1° (c = 1.CH30H). 

The oxalic acid salt of the (-)-isomer crystallized from acetone. MP: 147-148°C, [a] D = -12.08° (c = 1, 
CH3OH). 



55 EXAMPLE 3 



Preparation of citalopram by method c) 
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To an ice cooled solution of 28 gr of racemic diol base, II, in 500 ml of dichloromethane were added 32 
ml of triethylamine, and 7.5 ml of methansuifonyl chloride in 30 ml of dichloromethane were added 
dropwise during 9 hour. The reaction mixture was washed with 0.1 M NaOH solution twice, the organic 
phase separated, dried (MgSCM and the solvent evaporated, leaving 21.5 gr of the title (±)-citalopram as a 
5 crystalline base. The thus obtained material was dissolved in a mixture of 2-propanol and methanol (2:1) 
and an equivalent amount of gaseous HBr was introduced. The mixture was left overnight and the 
precipitated hydrobromide was filtered off. Yield: 26 gr with MP 184-186°C. 

The enantiomers from Example 1 were tested for their ability to block 5-HT reuptake in standard and 
reliable test method. Results are shown in Table I in comparison with the racemic mixture of citalopram. 

w 

5-HTP-POTENTIATlON 

The test evaluates the ability of the substance to potentiate the effect of 5-HTP, which results in 
, 5 development of 5-HT syndrome (Christensen, Fjalland, Pedersen, Danneskiold-Samsae and Svendsen; 
European J. Pharmacol. 41, 153-162, 1977). 



Procedure 

20 

Each treatment group consists of 3 mice, and two groups are treated with the highest test dose. A 
control group only treated with 5-HTP is included and a group treated with citalopram 10 mg/kg and a 5- 
HTP is used as a reference for full 5-HT syndrome 

25 

The route of administration 

30 minutes after the adminstration of the test substance, the other groups are given 5-HTP (100 mg/kg) 
i.v. (injection tirrte 5-10 sec). After this 5-HTP dose normal, untreated mice remain unaffected, but if the 

30 animals have been pretreated with a substance, which inhibits the uptake of 5-HT or a 5-HT agonist, a 5- 
HTP syndrome will occur. The symptoms are the same as previously described: 1) excitation, 2) tremor, 
and 3) abduction of the hind limbs. The animals are observed for 15 minutes and each animal is given one 

point for each symptom present. Again the result is stated in fractions: 0/9, 1/9, .... 9/9, where 0, 1 9 are 

the number of points per group after the dose in question. The ED 5 o value is calculated by log-probit 

35 analysis. 



INHIBITION OF 3 H-SEROTONIN UPTAKE IN RAT BRAIN SYNAPTOSOMES 

40 By this method the inhibition by drugs of the uptake of 3 H-serotonin ( 3 H-5-HT) (10 nM) in rat brain 
synaptosomes is determined in vitro. Method and results in Hyttel, Psychopharmacology 1978, 60. 13-18; 
Hyttel, Prog.Neuro-Psychopharmacol. & Biol.Psychiat. 1982, 6, 277-295; Hyttel & Larsen, Acta Pharmacol, 
tox. 1985, 56. suppl. 1, 146-153. 

45 

Procedure 

Male Wistar (MohWist) rats (125-250 g) are sacrified by decapitation and exsanguinated. Brain tissue 
(minus cerebellum) is gently homogenized (glass teflon homogenizer) in 40 vol (w/v) of icecold 0.32 M of 
so sucrose containing 1 mM of nialamide. The P 2 fraction (synaptosomal fraction) is obtained by centrifugation 
(600 g, 10 min and 25000 g, 55 min, 4°C) and suspended in 800 volumes of a modified Krebs-Ringer- 
phosphate buffer, pH 7.4. 

To 4000 ul of the synaptosomal suspension (5 mg original tissue) on ice are added 100 jxl test 
substance in water. After preincubation at 37° for 5 min, 100 ul of 3 H-1-NA (final concentration 10 nM) are 
55 added and the samples are incubated for 10 min at 37°C. The incubation Is terminated by filtering the 
samples under vacuum through Whatman GF/F filters with a wash of 5 ml buffer containing 10 uM of 
unlabelled 5-HT. The filters are placed in counting vials and 4 ml of appropriate scintillation fluid (e.g. 
Picofluor TM15) are added. After shaking for 1 h and storage 2 h in the dark the content of radioactivity is 
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determined by liquid scintillation counting. Uptake is obtained by subtracting the nonspecific binding and 
passive transport measured in the presence of 10 uM citalopram (Lu 10-1 71 -B). 

For determination of the inhibition of uptake five concentrations of drugs covering 3 decades are used. 

The measured cpm are plotted against drug concentration on semi logarithmic paper, and the best fitting 
5 s-shaped curve is drawn. The IC50 -value is determined as the concentration, at which the uptake is 50% of 
the total uptake in control samples minus the nonspecific binding and uptake in the presence of 10 uM of 
citalopram. 



Table 1 

10 



PHARMACOLOGICAL TEST RESULTS 


Compound 


5-HTP pot. 
ED50 umol/kg 


5-HT uptake 
inhibition lCso{nM) 


( +)-citalopram 


2.0 


1.1 


(-)-citalopram 


120 


150 


(±)-citalopram 


3.3 


1.8 



20 

{ + )-1-{3-Dimethylaminopropyl)-1^ (( + )- 

citalopram) and the non-toxic acid addition salts thereof may be administered to animals such as dogs, 
cats, horses, sheeps or the like, including human beings, both orally and parenterally, and may be used for 
example in the form of tablets, capsules, powders, syrups or in the form of the usual sterile solutions for 
25 injection. - Results upon adminstration to human beings have been very gratifying. 

Most conveniently the compounds of Formula I are administered orally in unit dosage form such as 
tablets or capsules, each dosage unit containing the free amine or a non-toxic acid addition salt of one of 
- the said components in an amount of from about O.10 to about 100 mg, most preferably, however, from 
about 5 to 50 mg, calculated as the free amine, the total daily dosage usually ranging from about 1.0 to 
30 about 500 mg. The exact individual dosages as well as daily dosages in a particular case will, of course, be 
determined according to established medical principles under the direction of a physician. 

When preparing tablets, the active ingredient is for the most part mixed with ordinary tablet adjuvants 
such as corn starch, potato starch, talcum, magnesium stearate, gelatine, lactose, gums, or the like. 

Typical examples of formulas for composition containing ( + )-citalopram in the form of an acid addition 
35 salt as the active ingredient, are as follows: 



1) Tablets containing 5 
milligrams of ( + )«citalopram 
! calculated as the free base: 


Compound 20 


5 mg 


Lactose 


18 mg 


Potato starch 


27 mg 


Saccharose 


58 mg 


Sorbitol 


3 mg 


Talcum 


5 mg 


Gelatine 


2 mg 


Povidone 


1 mg 


Magnesium stearate 


0.5 mg 
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2) Tablets containing 50 
milligrams of ( + Kitalopram 
calculated as the free base: 


( + )-citalopram 


50 mg 


Lactose 


16 mg 


Potato starch 


45 mg 


Saccharose 


106 mg 


Sorbitol 


6 mg 


Talcum 


9 mg 


Gelatine 


4mg 


Povidone 


3 mg 


Magnesium stearate 


0.6 mg 



75 



3) Syrup containing per 
milliliter: 


( + )-citalopram 


10 mg 


Sorbitol 


500 mg 


Tragacanth 


7 mg 


Glycerol 


50 mg 


Methyl-paraben 


1 mg 


Propylparaben 


0.1 mg 


Ethanol 


0.005 ml 


Water 


ad 1 ml 



30 


4) Solution for injection 




containing per milliliter: 




{ + )-citalopram 


50 mg 




Acetic acid 


1 7,9 mg 


35 


Sterile water 


ad 1 ml 



5) Solution for injection 
containing per milliliter: 


( + )-citalopram 


10 mg 


Sorbitol 


42.9 mg 


Acetic acid 


0.63 mg 


Sodium hydroxide 


22 mg 


Sterile water 


ad 1 ml 



Any other pharmaceutical tableting adjuvants may be used provided that they are compatible with the 
active ingredient, and additional compositions and dosage forms may be similar to those presently used for 
50 neuroleptics, analgesics or antidepressants. 

Also combinations of ( + )-citalopram as well as its non-toxic acid salts with other active ingredients, 
especially other neuroleptics, thymoleptics, tranquilizers, analgetics or the like, fall within the scope of the 
present invention. 

As previously stated, when isolating the enantiomers of citalopram in the form of an acid addition salt 
55 the acid is preferably selected so as to contain an anion which is a non-toxic and pharmacologically 
acceptable, at least in usual therapeutic doses. Representative salts which are included in this preferred 
group are the hydrochlorides, hydrobromides, sulphates, acetates , phosphates, nitrates, methanesul- 
phonates, ethane-sulphonates, lactates, citrates, tartrates or bitartrates, pamoates and maleates of the 
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amines of Formula I. Other acids are likewise suitable and may be employed if desired. For example: 
fumaric, benzoic, ascorbic, succinic, salicyclic, bismethylenesalicylic, propionic, gluconic, malic, malonic, 
mandelic, cannamic, citraconic, stearic, palmitic, itaconic, glycolic. benzenesulphonic, and sulphamic acids 
may also be employed as acid addition saltforming acids. 

5 When it is desired to isolate a compound of the invention in the form of the free base, this may be done 
according to conventional procedure as by dissolving the isolated or unisolated salt in water, treating with a 
suitable alkaline material, extracting the liberated free base with a suitable organic solvent drying the extract 
and evaporating to dryness or fractionally distilling to effect isolation of the free basic amine. 

The invention also comprises a method for the alleviation, palliation, mitigation or inhibition of the 

to manifestations of certain physiological-psychological abnormalies of animals, especially depressions by 
administering to a living animal body, including human beings, an adequate quantity of ( + )-citalopram or a 
non-toxic acid addition salt thereof. An adequate quantity would be from about o.ool mg to about 10 mg 
per kg of body weight in each unit dosage, and from about o.oo3 milligrams to about 7 milligrams/kg of 
body weight per day. 

15 It is to be understood that the invention is not limited to the exact details of operation or exact 
compound or compositions shown and described, as obvious modifications and equivalents will be apparent 
to one skilled in the art. 



20 Claims 

-1- ( + )-1-{3-Dimethylaminopropyl)-1 -(4 -fluorophenyl)-1 ,3-dihydroisobenzofuran-5-carbonitrile and non- 
toxic acid addition salts thereof. 

-2- The pamoic acid salt of ( + )-1-(3-dimethylaminopropyl)-1-(4'-fluorophenyl)-1.3-dihydroisobenzofuran- 
25 5-carbonitrile. 

-3- A pharmaceutical composition in unit dosage form comprising as an active ingredient, a compound 
as defined in claim 1 . 

-4- A pharmaceutical composition in unit dosage form comprising, as an active ingredient the 
compound of claim 2. 

30 -5- A pharmaceutical composition in unit dosage form, according to claim 3 or 4, wherein the active 
ingredient is present in an amount from 0.1 to 100 milligram per unit dose. 

-6- A method for the preparation of a compound as defined in claim 1, which comprises, converting 
{ + }-4-{4-dimethylamino)-1-(4 , -fluorophenyl)-1-(hydroxybutyl)-3-(hydroxymethyl)-benzonitrile or a monoester 
thereof in a stereoselective way to ( + )-1-(3-dimethylaminopropyl)-1-(4-fluorophenyl)-1 ,3- 
35 dihydroisobenzofuran-5-carbonitrile which is isolated as such or as a non-toxic acid addition salt thereof. 
-7- 



40 



45 




50 

wherein R is hydrogen of F, a labile ester group. 

-8- A method for the preparation of 1-(3-dimethylaminopropyl)-1-(4 , -fluorophenyl)-1 ,3- 
dihydroisobenzofuran-5-carbonitrile in the form of a racemic mixture which comprises treating 4-(4- 
dimethyIamino)-l-(4-fluorophenyl)-1-(hydroxybutyl)-3-(hydroxymethyl) benzonitrile, esterified at the primary 
56 alcohol group with an acid, forming a labile ester, with an agent causing ringclosure and isolating the 
compound formed as the free base or a pharmaceutical^ acceptable acid addition salt thereof. 
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^ (54) Title: TREATMENT OF NEUROTIC DISORDERS 

o 

^ (57) Abstract: Use of the escitalopram (the S-(+)-enantiomer of citalopram) or a pharmaceutical^ acceptable salt thereof for the 
preparation of a medicament useful in the treatment of neurotic disorders is provided, including anxiety slates, in particular gener- 
ic alised anxiety disorder and social anxiety disorder, post traumatic stress disorder, obsessive compulsive disorder and panic attacks. 
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TREATMENT OF NEUROTIC DISORDERS 
Field of invention 

5 The present invention relates to the use of the compound escitalopram (INN-name) 5 which is 
the S-enantiomer of the well-known antidepressant drug citaloprarn, i.e. (S)-l-[3-(dimethyl- 
amino)propyl]-l -(4-fluorophenyl)-l ,3-dihydro-5-isobenzofurancarbonitrile, or a pharma- 
ceutically acceptable salt thereof for the preparation of medicaments for the treatment of 
neurotic disorders, including anxiety states and panic attacks. 

Background of the Invention 

Citaloprarn is a well-known antidepressant drug that has now been on the market for some 
years and has the following structure: 




F Formula I 

It is a selective, centrally acting serotonin (5-hydroxytryptamine; 5-HT) reuptake inhibitor, 
accordingly having antidepressant activities. The antidepressant activity of the compound 
has been reported in several publications, eg. J. Hyttel, Prog. Neuro-PsychopharmacoL & 
Biol Psychiat., 1982, 5, 277-295 and A. Gravem, Acta Psychiatr. Scand., 1987, 75, 478-486, 
and it is now marketed for the treatment of depression and panic disorders. The compound 
has further been disclosed to show effects in the treatment of dementia and cerebrovascular 
disorders, EP-A 474580. 

Escitolopram and a method for its preparation are disclosed in US Patent No 4,943,590. The 
stereo selectivity of citaloprarn, i.e. the 5-HT-reuptake inhibition in the S-enantiomer, and 
accordingly, the antidepressant effect of said enantiomer is also disclosed. S-citalopram is 
now in development as an antidepressant. 
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Studies have shown that patients suffering from neurotic disorders including anxiety 
disorders, especially generalised anxiety, and panic attacks, in particular in association with 
agoraphobia, have a quality of life impairment comparable with or greater than the disability 
found in patients with alcoholism, schizophrenia or personality disorders. Furthermore, 
5 current treatments are not always effective or cause unacceptable side effects. 

Consequently, there is a need for alternative therapies useful in the treatment of neurotic 
disorders. 

10 Escitalopram has now been found to show potent effects in models of neurotic disorders such 
as anxiolytic effect and prominent effect in the treatment of panic attacks and obsessive 
compulsive disorder. 

1 5 Description of the Invention 

According to the present invention, a novel use of escitalopram, namely for the preparation 
of a medicament useful in the treatment of neurotic disorders is provided. 

20 Throughout this specification and claims the term neurotic disorders is used to designate a 
group of mental disorders, including anxiety states, in particular generalised anxiety disorder 
and social anxiety disorder, post traumatic stress disorder, obsessive compulsive disorder and 
panic attacks. 

25 The terms generalised anxiety disorder, social anxiety disorder, post traumatic stress disorder 
and obsessive compulsive disorder are as defined in DSM IV. 

The phrase "panic attacks'* contemplates treatment of any disease, which is associated with 
panic attacks including panic disorder, specific phobias, social phobia and agoraphobia in 
30 which panic attacks occur. These disorders are further defined in the DSM IV, A panic 
attack is a discrete period in which there is a sudden onset of intense apprehension, 
fearfulness or terror, often associated with feelings of impending doom. During the attack, 
symptoms such as palpitations, sweating, trembling, sensations of shortness of breath, 
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feeling of choking, chest pain or discomfort, nausea, feeling dizzy, feelings of unreality, fear 
of losing control or going crazy, fear of dying, paresthesias and chills or hot flushes are 
present. 

5 Panic disorders are characterised by recurrent unexpected panic attacks about which there is 
a persistent concern. Agoraphobia is anxiety about, or avoidance of, places or situations 
from which escape might be difficult or in which help may not be available in the event of a 
panic attack. Specific phobia and social phobia (together formerly simple phobia) are 
characterised by marked and persistent fear that is excessive or unreasonable, cued by the 

10 presence or anticipation of a specific object or situation (flying, heights, animals, seeing 
blood etc.) or social performance situations. 

The disorders in which panic attacks occur are differentiated from each other by the 
predictability of the occurrence of the attacks, for example, in panic disorder the attacks are 
15 unpredictable and not associated with any particular event, whereas in specific phobia the 
attacks are triggered by specific stimuli. 

The phrase "treatment of panic disorder" means a reduction in the number or prevention of 
attacks and/or relief of the severity of the attacks. Similarly, the treatment of generalised 
20 anxiety disorder, social anxiety disorder, post traumatic stress disorder and obsessive 
compulsive disorder include the treatment or prevention of these diseases, or the relief of the 
symptoms thereof. 

According to the invention, escitalopram may be used as the base of the compound or as a 
25 pharmaceutical^ acceptable acid addition salt thereof or as an anhydrate or hydrate of such 
salt. The salts of the compound used in the invention are salts formed with non-toxic organic 
or inorganic acids, in particular the oxalate. 

Escitalopram has been found to show prominent effects different from the effects of the 
30 racemate in the "Inhibition of footshock-induced ultrasonic vocalisation in adult rats" - test, 
the "Mice Black and White Test" setup, and in the polydipsia test. These models are standard 
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animal models for anxiolytic effect and effect on panic attacks and for obsessive compulsive 
disorder, respectively. 

According to the invention, escitalopram or a pharmaceutically acceptable salt thereof may 
5 be administered in any suitable way e.g. orally or parenterally, and it may be presented in 
any suitable form for such administration, e.g. in the form of tablets, capsules, powders, 
syrups or solutions or dispersions for injection. Preferably, and in accordance with the 
purpose of the present invention, the compound of the invention is administered in the form 
of a solid pharmaceutical entity, suitably as a tablet or a capsule or in the form of a 
10 suspension, solution or dispersion for injection. 

Methods for the preparation of solid pharmaceutical preparations are well known in the art. 
Tablets may thus be prepared by mixing the active ingredients with ordinary adjuvants 
and/or diluents and subsequently compressing the mixture in a convenient tabletting 
15 machine. Examples of adjuvants or diluents comprise: corn starch, lactose, talcum, 
magnesium stearate, gelatine, lactose, gums, and the like. Any other adjuvant or additive 
such as colourings, flavourings, preservatives, etc. may also be used provided that they are 
compatible with the active ingredients. 

20 The compound of the invention is most conveniently administered orally in unit dosage 
forms such as tablets or capsules, containing the active ingredient in a dose from about 1.0 
mg to 50 mg, preferably 5 mg/day to 40 mg/day, most preferably 10 mg/day to 20 mg/day. 

The oxalate of escitalopram may be prepared as described in US Patent No 4,943,590 and 
25 the base and other pharmaceutically acceptable salts may be obtained therefrom by standard 
procedures. 

Thus the acid addition salts used according to the invention may be obtained by treatment of 
escitalopram with the acid in an inert solvent followed by precipitation, isolation and 
30 optionally re-crystallisation by known methods and if desired micronisation of the crystalline 
product by wet or dry milling or another convenient process, or preparation of particles from 
a solvent-emulsification process. 
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Escitalopram was tested in well recognised and reliable test models of effects on neurotic 
disorders. Citalopram-racemate was included for comparison purposes. 

The footshock- induced vocalisation test in adult rats. 

The footshock- induced vocalisation test in adult rats (described in detail in Sanchez C, 
Effect of serotonergic drugs on footshock-induced ultrasonic vocalization in adult male rats. 
Behav. Pharmacol. 1993; 4:261-211) is a test for anxiolytic and anti-panic effects. 

Experimental Procedure 

Male rats (Wistar WU, Charles River, Germany), weighing 150-175 g at the beginning of the 
study were used. 

Briefly, test cages (22 cm x 22 cm x 22 cm) made of grey Perspex and equipped with a metal 
grid floor were used. Footshocks were delivered from a two pole shocker and a microphone 
sensitive to ultrasounds in the range of 20-30 kHz was placed in the centre of the lid of the 
test cage. The ultrasounds were sent from the microphone to a preamplifier and converted 
from AC signals to DC signals in a signal rectifier. The accumulated time, in which the 
voltage of the rectified signal was larger than the voltage of a previously determined treshold 
level, was recorded. 

Twenty-four hours before the first test session the animals were primed. A rat was placed in 
each test cage and received, immediately thereafter, four 1.0 mA inescapable footshocks 
each of a duration of 10 sec and with an intershock interval of 5 sec. The animals were left 
in the test cage for 6 min after the last shock. On test days, drug or saline was given 30 min 
before test. The rats received four 1.0 mA inescapable footshocks each of a duration of 10 
sec. The intershock interval was 5 sec. Recording of ultrasonic vocalisation started 1 min 
after the last shock and lasted for 5 min. The total time spent on vocalisation was recorded. 
After a wash-out period of one week the rats were used in a new test session. The rats were 
used for a total of 7-8 weeks. At each test session, the animal groups were randomly 
allocated to treatment with saline or test drug. Each treatment group consisted of 8 animals, 
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one saline and 2-4 drug treated groups were included at each session. Each drug was tested 
at least in two separate experiments with overlapping doses. 

Results 

The experiments showed that the maximum effect was 60-70% inhibition for citalopram- 
racemate whereas escitalopram was able to inhibit vocalisation completely. 

Black and White Box Test 

This is a test for anxiolytic effects. The test model is further described in Sanchez, C. (1995) 
Pharmacol. Toxicol 77, 71-78. 

Test procedure 

Male mice (Lundbeck strain, Charles River, Germany) weighing 30-35 g were housed in 
groups of 4 in macrolon cages type II under a reversed 12 h day /night cycle (lights off 7 
p.m.)- The mice were adapted to the reversed light/dark cycle for at least 3 weeks prior to 
testing. The room temperature (21 ± 2°C), relative humidity (55 ± 5%), and air exchange (16 
times per h) were automatically controlled. The animals had free access to commercial food 
pellets and water. 

The test box used was designed as described by Sanchez (1995) (supra). Briefly, the test box 
(45 cm x 27 cm x 27 cm) was open-topped and divided into two compartments (ratio 2:3) by 
a partition which was black on the side facing the black compartment and white on the side 
facing the white compartment. The smaller chamber was made of black perspex. The larger 
chamber was made of white perspex except for the lowest 7.5 cm. This part was made of 
transparent perspex (outer walls) and black perspex (partition). The white compartment was 
connected to the black compartment by a 7.5 cm x 7.5 cm opening in the partition. The floor 
of the white compartment was divided into 9 fields, and the floor of the black was divided 
into 6 fields. The white compartment was illuminated by means of a Schott KL 1500 
electronic lamp emitting cold light corresponding to a light intensity of 560 Lux. The mouse 
test-system was fully automated by 2 rows of 1 1 infrared light sources and photocells in the 
transverse direction and 1 row of 1 6 in the longitudinal direction (lower row). The lower row 
of photocells (2 cm above cage floor) detected horizontal locomotor activity (crossing, 
entries, and time in each compartment), whereas the upper row of photocells (5 cm above 
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cage floor) detected rearing activity. The accumulated data for 1 min intervals were recorded 
from 4 test boxed simultaneously and stored in a Paradox data base. 

The test boxes were placed in a dark and quiet room. The mice were transported to the test 
room in a darkened container about 2 h before test. The test room was separated into two 
5 parts by a black curtain. The drug treatment took place in one part of the room using a 
minimum of red light. After dosing, the mice were placed individually in macrolon type II 
cages until test. The pretreatment time was 30 min. The test boxes were placed in the other 
part of the room. The test was started by placing the mouse in the centre of the brightly-lit 
white compartment facing the opening to the black compartment. The test duration was 5 
10 min and the number of rears and line crossings between squares in both the black and the 
white compartment, number of entries into the black compartment and time spent in the 
white compartment were assessed. 

Results 

15 Escitalopram showed prominent effects in this model. 
Schedule-induced Polydipsia 

Food deprived rats exposed to a procedure in which food is delivered intermittently will 
drink large amounts of water if given the opportunity to do so. This behavioural phenomenon 
20 is called schedule-induced polydipsia and can be considered as an excessive expression of a 
normal behaviour. Schedule-induced polydipsia is regarded as a model of obsessive- 
compulsive disorder (Woods et al. 1993). 

Test Procedure: 

25 Male wistar rats (M0lleg&rd) housed in pairs and kept on a food-restricted diet (80% of 
normal body weight) for 2 weeks before the start of testing and throughout the duration of 
testing. To induce polydipsia rats were placed in test chambers where a pellet dispenser 
automatically dispensed one 60 mg food pellet every 60 seconds. Water was available at all 
times in the test chamber. Rats were tested 4-5 times per week, after 3-4 weeks training 70% 

30 of the rats were drinking >10ml per 30 min test session. 

Once the rats had attained a steady drinking level compounds could be tested. Citalopram 
(40 mg/kg) or Lu 26-054 (20 mg/kg) were administered orally 60 min prior to testing and at 
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10:00 on the non-test days. The water intake was presented as a percentage of the pre-dosing 
(baseline) level. 



Results: 

5 Escitalopram produced a significant reduction in water intake, whereas citalopram was 
without effect. 



All these studies show that escitalopram has potent anti neurotic diseases effects, in 
particular anxiolytic effects and effects on panic attacks and obsessive compulsive disorder. 
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1 . Use of escitalopram or a pharmaceutically acceptable salt thereof for the preparation of a 
medicament useful in the treatment of neurotic disorders. 

5 

2. The use according to Claim 1, characterised in, that the medicament is for 
administration as a unit dose. 

3. The use according to Claim 1 or 2, characterised in, that the unit dose is containing the 
10 active ingredient in an amount from 1 .0 mg to 50 mg, preferably 5 mg/day to 40 mg/day, 

most preferably 10 mg/day to 20 mg/day. 

4. Use of any of Claims 1 to 3, characterised in, that the medicament is for the treatment 
of generalised anxiety disorder. 

15 

5. Use of any of Claims 1 to 3, characterised in, that the medicament is for the treatment 
of social anxiety disorder. 

6. Use of any of Claims 1 to 3, characterised in, that the medicament is for the treatment 
20 of post traumatic stress disorder. 

7. Use of any of Claims 1 to 3, characterised in, that the medicament is for the treatment 
of obsessive compulsive disorder. 

25 8. Use of any of Claims 1 to 3, characterised in, that the medicament is for the treatment 
of panic attacks. 

9. Use of any of Claim 8, characterised in, that the medicament is for the treatment of 
panic disorder. 

30 
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10. Use of any of Claim 8, characterised in, that the medicament is for the treatment of 
specific phobias. 

11. Use of any of Claim 8, characterised in, that the medicament is for the treatment of 
5 social phobia. 

12. Use of any of Claim 8, characterised in, that the medicament is for the treatment of 
agoraphobia. 
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